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(g) Print eoil devfce for double tuning circuit 

<sf) A print coil device for a double tuning circuit 
includes an insulator substrate (15), a first sub- 
stantially spiral metallic foil pattern (12a) for- 
med on a first face of substrate (15). and a 
second substantially spiral metalfic foil pattOT 
(13a) fonned on a second face of substrate (15), 
wherein first and second spiral metallic foil 
patterns (I2a, 13a) are not electrically connec- 
ted with each other, and at least respective 
portions of first and second spiral metalltc fort 
patterns (12a. 13a) are overlapped with ^ch 
other with substrate (15) interposed therebet- 
ween so as to provide a mutual electromagnetic 
coupling. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to a coil 
device incorporated in a dout)ie tuning circuit 
employed as a tuner circuit of electronics apparatus 
such as a television receiver, video recorder or the like 
and, more particularly, to a print coi! device for a dou- 
bl tuning circuit suitable for smal and thin electronics 
apparatus. 

Description of the Background Art 

Fig. 1 shows a side face of a conventional coil 
device for a dout^le tuning circuit including two air-co- 
re cois. This coi device is generally used m small and 
thin electronics apparatus. The col device is struc- 
tured such that two air-core coils 14a and 14b which 
are formed by winding in cylindrical form an electric 
wire coated with urethane, enamel or the like are corv 
nected by solder 17 onto a copper foil pattern 16 for- 
med on an insulator substrate 15. 

Air-core coils 14a and 14b of Fig. 1 requre a pre- 
d termined winding diameter. The winding diameter 
depends on a desired value of inductance, however, 
there is a problem that the winding diameter restricts 
lmplementatk>n of a still thinner electronics 
apparatus. 

Fig.2A shows a print coil device for a dout>le tun- 
ing circuit, including two spiral cois formed by pattern- 
ing copper foils on both faces of the insulator 
substrate. A first coil 2 includes a first copper foi spiral 
2a and a second copper foi spiral 2b, formed t>etween 
two terminals 1 a and 1 b. First spiral 2a drawn by solid 
lines and second spiral 2b drawn by broken lines are 
formed respectively on a front face and a back face of 
insulator substrate 15 and are electrically connected 
with each other through a hole 10a in substrate 15. 
Similarly, a second coil 3 includes a first copper foil 
spiral 3a and a second copper foH spiral 3b, formed 
between two temninals la and 1c. First spiral 3a 
drawn by solid lines and second spiral 3b drawn by 
broken lines are formed respectively on the front face 
and the back face of insulator substrate 15 and are 
electrically connected with each other through a hole 
1 0b in substrate 15. Incklentally, terminal 1 a is groun- 
ded as to alternate current in a circuit 

The print coil device of Fig. 2A enables implemen- 
tation of thinner electronics apparatus; however, 
th re is a problem that since a suffident electromag- 
netic coupling cannot be obtained between first and 
second coils 2 and 3, the print coil device cannot 
achieve a satisfactory characteristic to be used for a 
double tuning circuit 

Fig. 2B shows another print coil devk:e for a dou- 
ble tuning circuit according to conventk>nal art. The 
print coil device of Fig. 2B is simiar to that of Fig. 2A 



and Includes an additional third coi 4. That is, first arKl 
second cois 2 and 3 are connected to a terminal la 
through third coil 4. Third coil 4 includes first and sec- 
ond copper foB spirals 4a and 4b formed respectively 

5 on the front face and the back face of insulator sul>- 
stiate 15. First and second copper foil spirals 4a and 
4b are connected with each other through a hole 10c 
in substrate 15. Incklentally, termiani la is grounded 
as to alternate current in a ckcuit 

10 Third coil 4 is provkled to improve electromagne- 

fk: coupling between first and second coils 2 and 3; 
however, the print coi device of Fig. 2B requires sub- 
strate 15 with a larger area, thereby preventing irhple- 
mentafon of smaller electronk:s apparatus. 

15 

SUMMARY OF THE INVENTION 

In view of the atxyve-descrit>ed cortventlonal art, 
an object of the present invention is to provide a print 

20 coi devk:e whM:h enat>les implementation of smaller 
and thinner electronk:s apparatus and has a good 
characteristic for a dout)le tuning circuit 

A print coil device for a double tuning circuit In 
acoordanoe with the present invention includes an 

25 insulator sut>strate, a first substantially spiral metalic 
foi pattern formed on a first face of the insulator sutn 
strate. and a second substantially spiral nnetallic foil 
pattern formed on a second face of the insulator sub- 
strate, wherein the first and second spiral n^etalik: foU 

30 patterns are rK>t electrically connected with each 
other, at least respective portions of which are over- 
lapped with each other with the insulator substrate 
interposed theret>etween so as to provkie mutual 
electromagnetk: coupling. 

35 The foregoing and other objects, features, 

aspects and advantages of the present invention will 
t>ecome more apparent from the following detaied 
descriptkMi of the present invention when taken in 
oonjunctk>n with the accompanying drawings. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view of a coil devk:e for a double 
tuning circuit including two conventional winding type 
45 coils. 

Fig. 2A is a plan view of a print coi device for a 
double tuning circuit according to conventional art 

Fig. 2B is a plan view of another print coi device 
for a double tuning circuit according to conventkxial 
50 art 

Fig. 3 is a plan view of a print coil device for a dou- 
t)le tuning circuit according to one emtx>diment of the 
present inventk>n. 

Fig. 4 IS a perspecth/e view of the print coil devkse 
55 of Fig. 3. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to Figs. 3 and 4. a print coil device 
for a double tuing circuit according to one emlKxJi- 
ment of the prsent invention is schematically illus- 
trated. This print cofl device includes two coils 12 adn 
13 formed by patterning copper foils on both faces fo 
an insulator substrate 15. First coil 12 formed be- 
tween terminals 21a and 21b includes a copper foil 
spiral 1 2a which is formed on a front face of substrate 
1 5 as drawn by solid lines, and a copper foil lead 1 2b 
which is formed on a back face of substrate 15 as 
drawn by broken lines. Spiral 12a has an inner end 
portion conr>ected to one end of lead 12b through a 
hole 23a in substrate 15. Lead 12b has the other end 
connected totenminal 21b penetrating substrate 15. 

Similarly, second coil 13 fomied between termi- 
nals 22a and 22b includes a copper foil spiral 13a^ 
which is formed on the back face of substrate 15 as 
drawn by broken lines, and a copper foil lead 13b 
which is formed on the front face of substrate 15 as 
drawn by solid lines. Spiral 13a has an inner end por- 
tion connected to one end of lead 1 3b through a hole 
23b in substrate 15. Lead 13b has the other end con- 
nected to tenninal 22b. On the other hand, spiral 13a 
has an outer end portion connected to tenrronal 22a 
penetrating substrate 1 5. 

As can be understood from Figs. 3 and 4, first spi- 
ral 12 and second spiral 13 are not elecfa-ically con- 
nected with each other. However, at least a portion of 
first spiral 12a and that of second spiral 13a are over- 
lapped with each other with insulator substrate 15 
interposed therebetween. That is. at least a portion of 
magnetic flux generated by first coil 12. for example, 
passes the inside of second coil 13. Therefore, the 
print coH device of this embodiment ensures elec- 
tromagnetic coupling without an additional third coil 
for electromagnetic coupling as shown in Fig. 2B. 
Further, the print coH device of this embodiment can 
achieve a desired degree of electromagnetic coupling 
by adjusting the proportion of overlapping of first and 
second spirals 12a and 13a. 

Consequently, the print coil device of this embo- 
diment allows implementation of a thinner electronics 
apparatus as compared to the coil device of Fig. 1 and 
a smaller electronics apparatus as compared to the 
print coil device of Fig. 2B. In addition, this print coil 
device can achieve superior electromagnetic coupling 
to the print coil device of Fig. 2A. Also, in the print coil 
device of this embodiment, all tenninals 21a. 21 b, 22a 
and 22b are xposed on the frontface of substrate 15, 
and other circuits can be connected behveen those 
tenninals by printed wiring only on the front face 
thereof. 

While circular spiral coils have been described m 
the foregoing embodiment. It is needless to say that 
triangular, quadrangular or polygonal spiral colls can 



also be utilized. 

While the print coBs ar formed of copper foils in 
the foregoing embodinwnt it would be apparent that 
such print coils may b formed of other metallic foils 
5 such as of sduminum. 

Although the present invention has been des- 
cribed and illustrated in detail, it is deariy understood 
that the same is by way of illustration and example 
only and is not to be taken by way of limitation, the 
10 spirit and scope of the present invention being limited 
only by the terms of the appended daims. 

There are described above novel features which 
the skilled man wfll appreciate give rise to advan- 
tages. These are each independent aspects of the 
IS invention to be covered by the present applfcatton, 
trrespective of whether or not they are Induded within 
the scone of the following daims. 



20 Claims 

1 . A print coil device for a doutrfe tuning circuit, com- 
prising: 

an insulator substrate (15); 
25 a first substantially spiral metallic foil pat- 

tern (12a) fonned on a first face of said insulator 
substrate (15); and 

a second substantially spiral metallic foil 
pattern (13a) formed on a second face of said 
30 insulator substrate (1 5). wherein 

said first and second spiral metallicfoH pat- 
terns (12a. 13a) are not electrically connected 
with each other, and wherein 

at least respective portk>ns of said first and 
35 second spiral metallic foil patterns (12a. 1 3a) are 

overiapped with each other with said insulator 
substrate (15) interposed therebetween so as to 
provide a inutual electromagnetk: coupling. 

40 2. The print coil device of daim ^ , further coinpris- 
ing: 

a first metallic foil lead (12b) formed on the 
second face of said insulator substrate (15); and 
a second metallic foil lead (22b) fonned on 
45 the first face of said insulator substrate (1 5), whe- 

rein 

said first metallic foil lead (12b) has one 
end connected to an inner end portion of said first 
spiral metallic foil pattem (12a) through a hole 
50 (23a) formed in said insulator substrate (15), and 

wherein 

said second metallic foil lead (13b) is con- 
nected to an inner end portion of said second spi- 
ral metallfc foil pattern (1 3a) through another hole 
55 (23b) formed In said insulator substrate (15). 

3. The print coil device of daim 2, wherein 

said first metallic foU lead (12b) has the 
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other end connected to a terminal 21b provided 
outside said first spiral metallic foi pattern (12a) 
and penetrating said sut>strate (15), and 

sakt second metallic foil lead (12a) is con- 
nected to another terminal (22b) provided outside 
said second spiral metallic foil pattern (13a) and 
penetrating substrate (15). 
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FIG . 2A 
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FIG. 3 
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FIG. 4 
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